Synthesis of functionalized carbocyclic locked nucleic acid analogues by ring-closing diene and enyne metathesis and their influence on nucleic acid stability and structure.
A series of bicylic 2'-deoxynucleosides that are locked in the N-type conformation due to three-carbon linkages between the 2'- and 4'-positions have been prepared by ring-closing diene or enyne metathesis. The alkene or 1,3-diene hereby introduced in the bicyclic system is further derivatized, the latter showing the expected potential for Diels-Alder reactions. Four derivatives that are saturated or unsaturated as well as functionalized at the 2'-4'-linkage are incorporated into oligodeoxynucleotides, and the affinity of these for complementary RNA and DNA is studied. Substantially increased affinity for complementary RNA is observed, especially with additional hydroxyl groups attached to the bicyclic system. On the other hand, decreased affinity for complementary single-stranded DNA is obtained, whereas only a very small influence on a triplex-forming oligonucleotide sequence is found. Hence, a strong RNA-selective nucleic acid recognition is seen, and it can be concluded that the 2'-oxygen atom is less important for the formation of DNA:RNA duplexes than for the formation of DNA:DNA duplexes. However, the lack of a 2'-oxygen in the duplex formation can be partly compensated by other hydrophilic moieties around the 2'-4'-linkages indicating structural water binding to be of significant importance.